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Abstract : Nutrition in pregnancy has an important role in fetus and mother health and also the pregnancy outcome. 
One of the significant changes related to nutrition is weight gain of pregnant women as one of the influencing 
indicators which is measured by Body Mass Index (BMI). This study was conducted to determine nutritional 
education effect upon pregnancy recommended weight gain in pregnant women on the basis of health belief model 
(HBM) in Gonabad city. Material and methods: This is a quasi-experimental randomized and controlled study 110 
pregnant women referring to Gonabad’s health centers divided in to experimental group (54 ones) and control group 
(56 ones) participated in the study in the year of 2009. The data of two groups collected by reliable and valid 
questionnaires during first part of pregnancy care in pre-test stage. Then two educational sessions held for the 
experimental group. Post test was done for both groups in the last stage of pregnancy care and data analyzed by 
statistical tests up to significance level P<0.05. Results: Statistical significant differences between the education, 
parity, abortion, jobs and the mean age of the two groups did not show. The most influencing external cue of action 
was found wife in experimental group (88.26%) and healthcare workers in control group (51.56%).After the 
intervention the mean score of knowledge, perceived susceptibility, severity, threat, benefits and barriers and 
nutritional behavior in the experimental group, where as just knowledge average grade significantly changed in 
control group after intervention. More over statistical analysis showed significant difference between two groups in 
gaining recommended weight in pregnancy. Conclusion: While 77.78% of experimental group members achieved 
recommend MBI, just 32.29% of control group members gained this criterion. This study proved that HBM 
application in nutritional education was successfully effective to gain recommended weight in pregnancy, so that 
increasing suitable weight gain reached maximum and unstandardized weight gain reached minimum in accordance 
with women BMI. 
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1.Introduction  
Pregnancy is one of the critical periods of mother and fetus life which is important for individual, family and 
community in social and health aspects. The health or disease of mothers affects not only her own lifestyle, but also 
influences fetus and next generation health. There are different factors interfering mother and fetus health among 
which good nutrition is one of them in pregnancy. 
Pregnant women are so vulnerable to malnutrition due to hormonal, metabolic and physical changes which cause to 
increase their nutritional needs. In fact, fetus growth and development has a close relationship with mother nutrition 
so that his needs fulfillment depends on receiving nutrients so by the mother (1). If mother nutritional condition is 
not suitable in pregnancy, it will affect fetus and cause irreversible effects on him (2). Studies show that improving 
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maternal nutrition, whether before or after pregnancy, is a more significant factor in decreasing neonatal mortality 
rate and their health condition rather than nutrition quality and quantity in neonatal period (3). 
In addition, mother weight gain in pregnancy is one of the important indicators of nutritional condition (4). 
Recommended weight gain has been changed tremendously in recent decades (5). This was less than 9 Kg for 
pregnant women to prevent hypertension and the Large for Gestational Age (LGA) in the first half of the last 
century (6). Pregnant women are encouraged to gain weight more than 14 Kg for preventing preterm labor and fetus 
growth limitation. But, nowadays, it is proved that pregnancy weight gain can not be recommended to all women. 
So, Institute Of Medicine (IOM) suggested following table to gain weight by pregnant women on the basis of Body 
Mass Index (BMI). (7) 
 
 BMI  Mother's physical condition  Recommended weight gain 
during pregnancy 
 Less than 19.8  Underweight (lean) 12.5-18 kg 
19.8-26  Natural 11.5-16 kg 
26.1-29  Overweight 7-11.5 kg 
 More than 29  Obese  Less than 7 kg 
 
Gaining weight less than recommended amount leads to neural defects in fetus, preterm delivery, and low birth 
weight. Gaining overweight more than recommended amount causes to increase caesarean section rate, pregnancy 
hypertension, preeclampsia, gestational diabetes mellitus, high birth weight and labor bleeding (8, 9, 10). Therefore, 
Kagsol believes that weight gain in recommended range has made a serious challenge.(11) As a result, pregnant 
women, in any physical condition (thin, normal, over weight or obese) must gain enough weight in accordance with 
their BMI. Consequently, one of the most significant pregnant women cares is diet and nutritional education given 
by health personals on the basis of pregnancy cares guide chart.  
Although a couple of studies have been conducted about BMI, pregnancy weight gaining and its subsequent results, 
few projects have been performed about diet and nutrition educational program especially theory and model based – 
ones which are related to pregnancy weight gain. As we know, the value of any educational program depends on its 
efficiency to change or make health behavior. But, it is not easy to achieve this goal. The efficiency of education 
deals with suitable use of behavioral sciences theories. These theories have a magnificent potential to improve the 
effectiveness of health education programs. Health Belief Model (HBM) is one of the intrapersonal models in health 
education field (derived from behavioral sciences theories) which has been used in nutritional matters so much. The 
philosophy of this model is that the education can lead to behavior change if following charactristics are present; 
developing the behavior has some economical, social, cultural, familial and health benefits. Second, health educators 
should recognize behavior taking barriers and plan on the basis of them. Third, these educational programs should 
be capable of making susceptibility in clients about adverse effects of not developing health behaviors and fourth, 
some cues to action such as individual training, educational media providing have to be used to develop health 
behaviors. Consequently, this study was conducted to determine the effect of nutrition educational program to gain 
weight in pregnant women according to Health Belief Model (12, 13, 14). 
 
2.Materials and Methods 
This is a randomized quasi–experimental study which has been conducted in experimental and control groups. 
Studied population was pregnant women living in Gonabad city and referring to urban health centers to receive 
pregnancy cares.  110 pregnant women (54 ones in experimental group and 56 ones in control group) referring to 
receive the first part of pregnancy cares selected in the year of 2009 and divided into two groups. experimental and 
control groups selection was done in a way that first case put in experimental group and the next one in the control 
group randomly. This was continued up to the end of sampling. The 8 part questionnaire which was used in this 
study has 83 questions consisted of in turn, 14,25,7,7,7,7,2 and 14 questions in demographic, Knowledge, perceived 
susceptibility, perceived severity, perceived benefits and perceived barriers, cues to actions and behavior . 
The criterion for analyzing the data for knowledge, HBM structures, and behavior was received score out of 100. 
Four–option Lickert attitude measurement criterion was designed for knowledge and HBM structures and also 
yes/no questionnaire used for behavior measurement. It was given score one to correct knowledge and behavior 
questions and zero to incorrect ones for measuring them. It was given one to four scores derived from Lickert 
attitude measurement criterion to calculate HBM structures questions scores. 
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Face and content validity was used for measuring the validity of questionnaire. To do this, the questionnaire was 
evaluated by 6 faculty members in health education, nutritional sciences and midwifery so that their suggestions 
were regarded in the questionnaire design. Test-retest for knowledge, behavior and internal consistency of HBM 
structures by using 14 pregnant women (not being involved in this study) was conducted to determine reliability of 
the questionnaire. The reliability of knowledge and behavior questionnaires were, in turn, r= 0.86 and r= 0.88 and r= 
0.82 for HBM structures (Cronbach’s Alpha coefficient = 0.85). The questionnaires were filled by interviewer in the 
first period of pregnancy cares through organized interview in both groups, before educational intervention. Then, 
the intervention was conducted on the basis of Health Belief Model and also nutrition educational guide in two 
nutrition educational sessions (every session was 60 minutes) in health centers by using lecture, discussion group, 
question and answer, and also individual nutritional consultation for the members of the experimental group. Studied 
cases wives were invited to take part in educational session so that they participated in program implementation as 
cues of action, during the first educational session. In contrast, control group received just routine pregnancy cares 
in health centers and no educational program was conducted by researchers. Post test was performed for both groups 
in 6 th and 8 th periods of pregnancy cares (38 to 40 weeks of pregnancy) just like pretest. Then, the data was 
analyzed by SPSS software through measures of central value, paired T test and Independent T test, correlation 
coefficient, Chi-square with 95% of confidence interval. 
 
3.Results 
The average age of pregnant women was, in turn, 26.62±5.62 and 27.72±5.15 years old in experimental and control 
groups. Independent T test didn't show any significant difference between two groups. Chi-square test showed no 
significant difference between two groups in the number of pregnancy (P=0.79) so that 51.85% of experimental 
group and 51.79% of control group have passed their first pregnancy. Some other charactristics of studied cases are 
shown in table 1 as followed: 
 
Table 1: Demographic characteristics, both experimental and control groups 
 Demographic characteristics 
experimental  Control  Chi-square 
test level n Percent n Percent 
 Education level 
 Illiterate  2 3.70  2 3.57 
P=0.64 
 Primary  3 5.55  5 8.93 
 Guidance  5 9.26  4 7.14 
 Secondary  25 46.30  24 42.86 
 Post graduated  19 35.19  21 37.5 
 Number of pregnancy 
 First  28 51.85  29 51.79 
P=0.79 
 Second   14 25.93  17 30.36 
 Third   8 14.81  6 10.71 
 More than 3   4 7.14  4 7.14 
 Abortion history 
 Yes  4 7.14  4 7.14 
P=0.17 
 No  50 92.59  52 92.86 
 Job 
 Housekeeper  44 81.48  41 73.21 
P=0.43  Employee  4 7.14  8 14.29 
 Teacher  6 11.11  7 12.5 
 
experimental and control groups introduced, in turn, their wives (88.26%) and health personals (51.56%) as the most 
important external cue to action to improve nutritional situation leading to weight gain. At the same time, 
experimental group and control group considered, in turn, regarding fetus health (73.14%) and inability in doing 
daily affairs (44.65%) as the most significant internal cue to action for gaining desired weight. Although the average 
score of nutritional behavior in experimental and control groups were, in turn, 76.42±12.78 and 77.14±15.35, 
independent T test didn't show any significant difference (P=0.82) before intervention. But this test showed 
significant difference between two groups in nutritional behavior after the intervention (P=0.01). 
More over, the average of HBM structures scores showed significant difference between two groups after 
intervention. The highest score is in perceived benefits (15.13 score increase). The average scores of studied 
variables in both groups are present in table two. On the other hand, correlation coefficient test showed direct 
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relation between nutritional behavior and perceived susceptibility, severity, threat and benefits. This test also 
showed reverse relation between perceived barriers and nutritional behavior.  
 
Table 2: Average scores Health Belief Model structures and nutritional behavior in experimental and control groups 
 Variables  Group 
 Before intervention  After intervention 
 Paired T-test  
Average S.D. Average S.D. 
Knowledge 
 Experimental 54.13 14.72 80.74 13.22 P<0.001 
Control 54.56 16.92 77.46 17.31 P<0.001 
Independent  T test P=0.89 P=0.73  
 Perceived susceptibility 
 Experimental 75.30 10.27 86.63 8.03 P<0.001 
Control 74.62 13.39 75.47 13.40 P=0.67 
Independent  T test P=0.87 P<0.001  
 Perceived severity 
 Experimental 70.84 11.65 84 7.75 P<0.001 
Control 72.62 13.40 76.47 13.39 P=0.82 
Independent  T test P=0.73 P<0.001  
 Perceived threat 
 Experimental 73.07 9.01 85.31 9.94 P<0.001 
Control 75.12 10.42 76.47 10.29 P=0.77 
Independent  T test P=0.79 P<0.001  
 Perceived benefits 
 Experimental 70.67 12.96 85.80 9.38 P<0.001 
Control 70.93 13.37 72.93 13.69 P=0.68 
Independent  T test P=0.91 P<0.001  
 Perceived barriers 
 Experimental 79.31 12.12 67.12 11.25 P<0.001 
Control 78.14 11.75 77.90 12.05 P=0.71 
Independent  T test P=0.88 P<0.001  
 nutritional behavior 
 Experimental 76.42 12.78 91.48 9.11 P<0.001 
Control 77.14 15.35 81.45 13.39 P=0.26 
Independent  T test P=0.82 P=0.01  
 
25.45% of studies cases were thin, 56.36% and 13.64% and 4.55% were turn, normal, over weight and obese before 
intervention. While 77.78% of pregnant women have received recommended BMI in experimental group, only 
39.29% of control cases have achieved this range. Table number three shows pregnancy weight gain situation in 
both groups in comparison with IOM standard. 
 
 
Table 3: The comparison of weight gain during pregnancy based on standard in both groups 
 BMI 





 weight gain 
standard 
 weight gain 
greater than 
standard 
 weight gain less 
than the standard  Total 
n  Percent n  Percent  n  Percent 
 Less than 
19.8 
12.5-18 kg 
Experimental  10 76.92  1 7.69  2 15.39  13 
Control  5 33.33  0 0  10 66.67  15 
19.8-26 11.5-16 kg 
Experimental  24 80  2 6.67  4 13.33  30 
Control  13 40.63  3 9.37  16 50  32 
26.1-29 7-11.5 kg 
Experimental  6 75  1 12.5  1 12.5  8 
Control  3 42.86  3 42.86  1 14.28  7 
 More than 
29 
 Less than 7 
kg 
Experimental  2 66.67  1 33.33  0 0  3 
Control  1 50  1 50  0 0  2 
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4.Conclusion and Discussion: 
There was no any significant relation in age, education Level, number of pregnancy, abortion history and occupation 
between two groups on the basis of statistical results. This was a common base for evaluating of education effect 
and comparing studied variables between two groups after intervention. 25.45% of all cases had BMI less than 19.8 
in accordance with IOM's definition which is the same as Gh. Sharifzadeh study in Birjand (4). The similarity, in 
other BMI Levels, seems to be due to have the same lifestyle and nutritional culture in two cities. 
The experimental cases' husbands' were invited to participate in educational session by researchers. This lead to 
increase their concern about mothers health and improve the cases training effect, So that 86.36% of experimental 
group cases introduced their husbands as the most important individual in regarding diet to gain desired weight after 
intervention. This score was 11.65% before intervention in the experimental group. But there was no any 
considerable change in the control group. As a matter of fact, their presence, as the external cue to action, granted 
suitable behavior efficiency and also its maintenance. It leads to make them involve in health cares field. On the 
other hand, the experimental group cases considered fetus health as the most significant internal cue to action for 
health nutritional behavior, according to given education. 
Regarding HBM structures, mothers' attention to fetus health makes a good opportunity to receive more effective 
and qualified education. Therefore, it's so important to increase received susceptibility and severity in mothers in 
addition to improve received benefits and lessen received barriers to develop nutritional healthy behavior for 
achieving suitable weight. These results showed that HBM – based education has enough potential to change 
influencing factors in weight gaining so that nutrition education results in promoting knowledge, perceived 
susceptibility, severity, threat, benefit, nutritional behavior and also reducing perceived barriers on the basis of 
paired T test. D.A. Abood and A.S. Anderson studies showed that this model has been qualified to use in nutritional 
education (15, 16). Gh. Sharifirad study proved that HBM has been effective in nutritional education to improve 
nutritional behavior (12).  It's important to notice that the most increase in perceived benefits has been seen in the 
experimental group. This declares that presenting the benefits of desired weight gaining seems to attract mothers and 
their couples as it's achievable for them. This variable had the highest significant correlation with nutritional 
behavior (r=0.72). The only variable which had reverse correlation with nutritional behavior was perceived barriers 
which its average score reduced significantly in the experimental group after intervention. 
Knowledge variable in control group was the only one which showed significant difference after intervention. 
Although it declares that routine programs of health centers were effective in knowledge promotion, it didn't lead to 
improve nutritional behavior necessarily as showed in table 2. Some other studies such as K. Kh. Shojaej proved that 
most of studied women had few knowledge of nutrition in pregnancy (17). In this study, in spite of their positive 
attitude to nutrition, their behavior towards pregnancy nutrition wasn't acceptable in a way that most of pregnant 
women have not changed their diet in this period. S. Mahmood and  U. Kapil studies showed that pregnant women 
had little knowledge about good nutrition for weight gaining (18, 19). Some other studies conducted among Chinese 
and Italian women, a dauoydhtodfuofoahboaa b huihofw dyoadyfwyw aowaoofhiafantowdyoydhwfowhdf w f  was not 
qualified (20, 21). Some studies like P. Sajedi study proved that pregnant women have owned desired nutritional 
knowledge (22). There was significant difference between two groups after intervention in evaluating educational 
intervention so that 77.78% of the experimental group and only 39.24% of the control group succeeded to gain 
recommended weight. Some studies about weight gaining and pregnant women BMI subjects referring to health 
centers showed that weight gaining in pregnancy has not been acceptable. Gh. Sharifzadeh (4), N.P. Joseph (23) and 
F. Khosravi (24) studies confirm these results. In the other words, routine health programs of nationwide health 
systems do not be effective enough to gain recommended weight in pregnancy and essential interventions must be 
considered. As shown more details in table number 3, this difference between two groups are remarkable. This is 
seen in all of BMI in accordance with standard weight and the weights less or more than standard levels. 
Since this study was done in a small city (Gonabad), the cases, in both groups, kept in touch with each other and the 
data might have been exchanged among them. Since nutritional behavior was assessed in accordance with cases' 
self-reporting, it is considered as a shortcoming of this study. Self-efficacy item also has not evaluated in this project 
and must be scrutinized individually in other study. Regarding mothers' and fetus health for health services, HBM 
application to educate pregnant women to achieve recommended weight was successful as far as desired weight gain 
reached at the highest level on the basis of mother's BMI and weight gain more than standard level reduced so much. 
As mentioned, there have been conducted few studies about educational intervention effects on pregnancy. 
Therefore, it is suggested to perform other studies based on some theories such as Planned Behavior Theory (PBT) 
and Precaution Adoption Process Model (PAPM) in health centers as these study results and its qualified effects 
application on weight gaining in pregnancy showed. 
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